In Japan, the standard therapy for unresectable advanced gastric cancer is S-1 and cisplatin combination chemotherapy. However, the pharmacodynamics of these agents in patients with renal dysfunction remains unclear. We herein present a case of chronic kidney disease (CKD) in which the patient was safely given paclitaxel to treat gastric cancer with peritoneal dissemination. Weekly paclitaxel therapy is feasible and effective for patients with advanced gastric cancer and renal impairment. 
Introduction
As the life expectancy of patients with end-stage renal failure has lengthened due to improvements in renal replacement therapy, the need for chemotherapy to treat malignancies in such patients has increased. In Japan, key drugs for gastric cancer is cisplatin and S-1, which is composed of FT (tegafur, the prodrug for 5-FU) and CDHP (5-chloro-2,4-dihydroxypyridine, which inhibits the 5-FU degradation enzyme dihydropyrimidine dehydrogenase) [1] . S-1 and cisplatin combination chemotherapy is the standard regimen for unresectable advanced gastric cancer in Japan [2] . However, the pharmacodynamics of these agents in patients with renal dysfunction remains unclear. Moreover, these drugs are regarded as contraindicated for patients with renal failure due to concerns that adverse events, such as myelotoxicity and non-hematologic toxicities, might be enhanced because of elevated blood metabolite concentrations. We herein present a case of chronic kidney disease (CKD) in which the patient was safely given paclitaxel to treat gastric cancer with peritoneal dissemination. We further discuss the usefulness of a weekly paclitaxel regimen for such patients with advanced gastric cancer. This work was conducted in line with the CARE guide lines for clinical case reporting [3] .
Case presentation

Diagnosis
A 57-year-old woman presented at National Defense Medical College hospital complaining of nausea and vomiting. She had been diagnosed with CKD due to chronic nephritis ten years prior. A dialysis shunt had been constructed 2 years prior, but hemodialysis induction had been postponed. An endoscopic examination revealed antral gastric cancer with pyloric stenosis (Fig. 1) . A gastrointestinal series also revealed antrum-pylorus narrowing due to cancer (Fig. 2) . Computed tomography (CT) scans showed wall thickening of gastric antrum, but no lymph node swelling or distant metastases were evident (Fig. 3) . We planned the radical gastrectomy with curative intent. However, upon laparotomy, peritoneal disseminations were encountered. Although a curative intervention was not possible, a palliative distal gastrectomy was performed to resolve the outlet obstruction.
Chemotherapy after surgery
On the 29th postoperative day, chemotherapy using paclitaxel was initiated, for which the patient provided informed consent. Following appropriate premedication, paclitaxel was administered at a dose of 80 mg/m 2 as a 90 min intravenous infusion in 250 mL of 5% dextrose solution. Paclitaxel was administered weekly on days 1, 8, and 15 on a 28-day cycle. The patient tolerated 13 courses of this treatment, and no exacerbation of renal function or any other severe adverse effects were observed. During the clinical course, no new lesions were detected by CT scans. Stable disease was maintained for 12 months (Fig. 4) despite a modest increase of CA19-9 and CA125. Unfortunately, uncontrollable ascites and cachexia progressed. The patient died on October 2014, 18 months after her gastrectomy.
Discussion
Significant advances in renal replacement therapy have led to prolonged survival in patients with renal impairment, and the overall risk of cancer is increased in such patients [4] . Therefore, oncologists are more likely to encounter patients who suffer from both cancer and renal failure. There are a limited number of reports characterizing chemotherapy for patients with advanced gastric cancer and renal impairment.
Several randomized studies have demonstrated that chemotherapy could improve the prognosis as compared to supportive care in patients with advanced and unresectable gastric cancer. The significance of performing chemotherapy for patients with advanced gastric cancer is now widely recognized [5] . Anticancer drugs such as cisplatin, irinotecan hydrochloride, paclitaxel, 5-FU and its oral prodrugs (S-1 and capecitabine) are effective and have been used to treat gastric cancer. The first-line regimen in Japan for advanced and unresectable gastric cancer is S-1/cisplatin combined chemotherapy, for which safety and efficacy have been characterized in the SPIRITS trial [2] . Nevertheless, both drugs are known to be nephrotoxic and should not be administered to renal failure patients [6] . Recently, oxaliplatin has been used to treat gastric cancer in Japan based on the results of the CLASSIC trial [7] . However, the pharmacokinetics of oxaliplatin are known to be altered in patients with renal impairment; consequently, oxaliplatin also should not to be administered to such patients [8] . Thus, there is no optimal chemotherapy regimen for patients with renal impairment without hemodialysis.
It is known that paclitaxel is extensively metabolized by the liver and secreted in bile, with less than 10% extracted by the kidneys [9] . Kawate et al. reported successful weekly administration of paclitaxel for a patient with unresectable gastric cancer undergoing hemodialysis, and demonstrated that the plasma concentration of paclitaxel is not influenced by hemodialysis [10] . In the present case, the patient had stage 4 CKD but did not require hemodialysis. She did not experience any adverse effects of chemotherapy, including exacerbation of renal function. Thus, weekly paclitaxel therapy should be considered as a safe and feasible treatment for gastric cancer patients with chronic renal failure, both before and after introduction of hemodialysis.
There is currently no consensus on the appropriate regimen for gastric cancer patients with chronic renal failure. Paclitaxel as an anticancer agent for gastric cancer is 2 nd -line therapy in Japan and its response rate is relatively low (21%) [11] . Thus, a prospective study of a larger number of patients is necessary to establish a safe and effective regimen for gastric cancer patients with renal failure.
In the present case, we administered weekly paclitaxel therapy under sufficient informed consent and were prepared to administer urgent hemodialysis, if necessary. The patient successfully received chemotherapy without cessation of medication or any change of schedule due to adverse effects or renal toxicity. In conclusion, we believe that weekly paclitaxel therapy is feasible and effective for patients with advanced gastric cancer and renal impairment.
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